We present a simple form of the Type IIB string action on AdS 5 × S 5 . The result is achieved by fixing κ-symmetry in the Killing spinor gauge which utilizes the Killing spinor of the background. We show that in this gauge the supergeometry dramatically simplifies which is the crucial ingredient for the simple string action.
Recently, research in worldvolume theories of strings and extended objects on AdS * × S * backgrounds has attracted vast attention, motivated by the conjectured duality between Large N conformal field theories and a suitable corresponding AdSsupergravity (string theory) [1, 2, 3] . The possibly most interesting duality is the one between D = 4 Large N Yang-Mills theory and Type IIB string theory compactified on AdS 5 × S 5 . Clearly, it is therefore of great importance to obtain the string action in this background in a simple for which allows possibly for a quantization.
In flat superspace, the string action with manifest ten dimensional super Poincare symmetry was discovered by Green and Schwarz [4] . This action was generalized by [5] to generic Type IIB backgrounds.
More recently, the string action was presented in a closed form for in AdS 5 × S 5 supercoset construction [6, 7, 8] :
where S IJ has non-vanishing elements S 11 = −S 22 = 1 and whereâ = 0, .., 9.
and
where
Here,
with d = dx∂ x +dΘ∂ Θ . Also,â was split intoâ = (a, a ′ ) as 5+5 as in [6] . This presents a closed form of a κ-and reparametrization symmetric string action in AdS 5 × S 5 background. Although closed, the classical action as it is depends on various powers of Θ up to Θ 32 .
Since both symmetries are local, they have to be gauge-fixed. As shown in [9] there exists a gauge which utilizes the Killing spinors of the background which leads to a significant simplification of the action. The argument was based on the properties of a supersolvable subalgebra of the full superconformal algebra. The connection between gauge fixing κ-symmetry and supersolvable subalgebras was discovered in [10] in the context of the M2-brane.
The program of gauge-fixing consists of these steps:
• The choice of an algebraic projector
The split of the 32 component spinor of the classical string action is suggested by the Killing spinor of the full D3-brane background which preserves 1/2 of the supersymmetries. The projector is given by
where Γ 0123 is the product of Γ matrices in the direction of the brane. For future convenience we introduce beside the 5+5 splitâ = (a, a ′ ),μ = (µ, µ ′ ) also the 4+6 splitâ = (p,t),μ = (p, t) with p,p = 0, 1, 2, 3 and t,t = 4, .., 9.
This reflects the separation of the space-time coordinates into directions along and transverse of the D3-brane. With
we can define a convenient base
At this point it is useful to remind ourselves of the explicit AdS 5 × S 5 metric.
Since in the following we use both notations, 5 + 5 and 6 + 4 split, we give it in spherical/AdS coordinates as Carthesian coordinates: spherical/AdS :
• A change of the fermionic coordinates to accommodate the space-time dependence of the Killing spinors.
In addition to requiring
the following change of variables (in Carthesian coordinates) is in order:
With this definition DΘ 
This can be seen by rewriting (2) and imposing the constraint (10). One finds (correction needed!!)
which constitutes essentially the Killing spinor equation for the full D3-brane Killing spinor (restricted to the near horizon regime) which is solved by
Notice now that in the vielbeins Lâ the matrix M always appears in the form that eventually one index is contracted with DΘ 
with γâ being 16 × 16 matrices as defined in [6] , i.e.
whereγ a(a ′ ) are SO(1, 4)(SO (5)) Dirac matrices and
The resulting (anti-)communtation relations are
With (16) we arrive at
which leads after explicit summation to
since all terms of the structurē
vanish. We are left with the supervielbeins
This form of the supervielbein allows us to construct a simple form of the action.
With the obvious replacements dZ M → ∂ i Z M dσ i we find
which constitutes our main result. The action still remains reparametrization invariant. There are various possibilities which have to be understood in the context of the present non-trivial curved background.
Finally, one has to ensure that the κ-symmetry gauge (10) was an acceptable one which requires the differential operator in the quadratic part of the fermions to be invertible. The relevant term in the action is of the form
Therefore, neither ((
as opposed to the degenerate classical action.
In summary, we have shown, following [9] , that κ-symmetry of the Green-Schwarz string can be used to remove fermionic degrees of freedom in a way that simplifies the AdS 5 × S 5 superspace geometry and therefore the action.
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Note Added:
After completion of this work we became aware of the paper by I. Pesando [11] which also displays the action with a simple fermionic sector. The action was obtain via the technique of supersolvable algebras, and the relation to gauge fixing procedure needs to be fully understood.
